Background Although recommendations on folic acid use were issued by health authorities in a number of countries in the early 1990s, uptake of peri-conceptional folic acid is still disappointingly low. Regardless of food fortification policies, folic acid promotion will probably be required in most countries to optimize folate levels among women of child-bearing age. The aim of this study was to examine folic acid knowledge and use, and their determinants among antenatal women in the east of Ireland in 1997.
Introduction
In the early 1990s, health authorities in a number of countries issued recommendations and guidelines aimed at promoting folic acid use among women of child-bearing age. 1¹3 This followed research showing that extra intake of folic acid periconceptionally could reduce the risk of recurrence 4 and first time occurrence 5;6 of neural tube defects (NTD). However, by 1995, it was clear that few women were aware of folic acid or were taking it peri-conceptionally. 7¹11 Despite promotional efforts aimed at health professionals and the public during preceding years, overall uptake of folic acid was still alarmingly low. The recognition of difficulties inherent in getting all women of child-bearing age to increase their folic acid intake led to support for the concept of mandatory fortification of certain foodstuffs with folic acid. It has been suggested 12;13 that neither fortification nor folic acid promotion alone are sufficient, but that each approach would complement the other. It is therefore important to examine factors that determine women's knowledge and use of folic acid if promotion is to be more effective than in previous years. To monitor folic acid uptake among women of childbearing age in the eastern region of Ireland, the Eastern Health Board annually surveys knowledge and use of folic acid among antenatal women attending Dublin maternity hospitals. We report on the level of folic acid knowledge and use and their determinants in 1997.
Methods
A cross-sectional survey was undertaken using an intervieweradministered questionnaire in July-August. It was estimated that a sample of ϳ300 would be required, 14 based on an expected prevalence of peri-conceptional folic acid uptake (from a previous study) 15 of 5.8 per cent, with a precision of Ϯ 2.5 per cent at 95 per cent confidence. Three maternity hospitals in Dublin provide public antenatal services, each with a similar number of annual deliveries (ϳ6000-7000). One hundred consecutive women attending their first antenatal (booking) appointment in each of the three main Dublin maternity hospitals were surveyed. Respondents were asked if they had heard of folic acid, the source of the information, if they knew why folic acid was important, if they were advised to take folic acid before pregnancy and the source of the advice, and whether they had taken folic acid before or during their current pregnancy. Demographic and obstetric variables examined included age, marital status, planning of pregnancy and number of previous pregnancies. As guidance on folic acid intake was issued by the Irish Department of Health in 1993, respondents were asked the year of their last pregnancy. Respondents were also asked if they were 'medical card' holders; approximately one-third of the population are entitled to all medical care free of charge in Ireland, including general practitioner (GP) services and prescription drugs. They are referred to as medical card or 'General Medical Service' (GMS) patients, eligibility for which is based primarily on lower income. Holding a medical card was used as a proxy measure of poorer socio-economic status compared with non-medical card holders, who are relatively more affluent.
A univariate analysis was carried out using Epi Info 6.04a 14 software and x 2 tests were used to examine associations of demographic and obstetric variables with four main aspects of folic acid knowledge and use: (1) having heard of folic acid; (2) knowing that it could prevent NTD-spina bifida; (3) having been advised to take it before their pregnancy; (4) having taken it peri-conceptionally. These were also used as outcome variables in a multivariate analysis, carried out to simultaneously control for demographic, obstetric and other predictable variables found to be significant or approaching significance ( p value < 0.1) in the multivariate analysis. Multiple logistic regression (Logistic Version 3.11 Ef) 16 was used in the Hosmer and Lemeshow test 17 and was used for testing goodness-of-fit.
Results
The response rate was 99.7 per cent (299/300). Thirty-four per cent (102/299) of respondents were aged 30 years or more, 43 per cent (127/299) were currently or previously married and 41 per cent (121/299) were medical card holders. Thirty-nine per cent (117/299) had planned their pregnancy, 49.5 per cent (148/299) were primigravida and 39 per cent (115/299) had their last pregnancy after 1993. Medical card holders were less likely to be married than non-medical card holders (26 per cent versus 57 per cent, p < 0:001). A lower proportion of medical card holders was under 30 years of age (27 per cent versus 39 per cent) and fewer planned their pregnancy (33 per cent versus 43 per cent), although this was not statistically significant.
Seventy-six per cent (228/299) of respondents had heard of folic acid. Forty-three per cent (130/299) knew that it could prevent spina bifida or other neural tube defects, 21 per cent (62/299) reported being advised to take it before they became pregnant. Sixteen per cent (48/299) had taken folic acid before pregnancy, and 51 per cent (153/299) had taken it during pregnancy. All those who had taken folic acid before pregnancy continued to take it during pregnancy. Nineteen per cent (9/48) of respondents who took peri-conceptional folic acid reported that they had not been advised to do so. The main sources of knowledge and advice for all respondents are shown in Table 1 . Respondents who were medical card holders were more likely to have heard of folic acid from their GP than non-medical holders (45 per cent versus 28 per cent, p < 0:01). The GP was also the main source of advice to take peri-conceptional folic acid for 56 per cent of medical holders compared with 28 per cent of those without medical cards, although this did not reach statistical significance. Similarly, for the latter, the media or family and friends were the primary source of knowledge (46 per cent versus 34 per cent, NS) and advice (42 per cent versus 31 per cent, NS).
The results of univariate analysis on demographic and obstetric variables associated with folic acid knowledge and use are shown in Table 2 . Univariate analysis showed that women who were over the age of 30 years, were married, planned their pregnancies and were not holders of medical cards were significantly more likely to have heard of folic acid. They were also more likely to know that it can prevent NTD, be advised to take it peri-conceptionally and have taken it before pregnancy. Table 2 also shows the significant variables remaining after backward stepwise elimination in the four multivariate models. Being over the age of 30 years was not predictive of folic acid knowledge or use. Planning of pregnancy and marriage were consistent factors in predicting knowledge and being advised to take folic acid. In addition to planning pregnancy, being advised to take folic acid peri-conceptionally and not holding a medical card were independent predictors of peri-conceptional folic acid use. No significant interaction between terms in these models was detected and the Hosmer and Lemeshow goodness-of-fit test suggested a good fit for each model.
Discussion
This study is one of a series of studies to monitor folic acid knowledge and use among antenatal women in the eastern region of Ireland. Although the study population is not a sample of the total antenatal population in Dublin, it does represent women of relative disadvantage who are likely to be less aware of folic acid than more affluent groups. 8;17 The vast majority of antenatal women in the region give birth in the three maternity hospitals we surveyed. Three-quarters of respondents had heard of folic acid, compared with 50 per cent and 54 per cent of antenatal women attending Dublin maternity hospitals in 1995 and 1996, respectively.
7;18 Our study shows that being married and planning pregnancy were predictors for hearing of folic acid. Marriage and pregnancy could facilitate exposure to the folic acid message by raising awareness of issues that have a bearing on pregnancy and children. The proportion of respondents taking peri-conceptional folic acid was low. The three main factors determining periconceptional uptake were planning of pregnancy, advice to take folic acid before pregnancy and not holding a current medical card. Planning of pregnancy is known to be important in periconceptional uptake of folic acid. One of the arguments in favour of food fortification is that fewer than half of all pregnancies are planned. McGovern et al. found that planning of pregnancy was also a determinant in their study of antenatal women in Glasgow, 19 in addition to age and gravidity.
Although the last two factors were significant on univariate analysis in our study, they were eliminated on multivariate analysis. The fact that advice to take peri-conceptional folic acid was a significant predictor for taking it before pregnancy is important. It implies that some women take folic acid if they perceive that they have been advised to do so, regardless of whether pregnancy is planned or not, and greater emphasis on this might ensure more successful promotional campaigns. A small proportion of respondents who took peri-conceptional folic acid reported they had not received advice to do so; this could be partly explained by their interpretation of the word 'advice' in our questionnaire as that given on a personal one-toone level rather than from a more general source, e.g. the media.
Had we included these women in the analysis as having been advised, the already significant association between advice to take peri-conceptional folic acid and actually taking it would have been reinforced. Almost half of the women were taking folic acid during pregnancy, suggesting that they received the advice after they became pregnant, or that they misinterpreted the advice on folic acid in relation to pregnancy, possibly associating it directly with pregnancy itself. For some women the folic acid message may involve a two-stage process, first, learning of folic acid and its relation to pregnancy and, second, that the benefit is dependent on its use in the peri-conceptional period. We found that once women took folic acid before pregnancy, they continued to take it during pregnancy.
Not holding a medical card was also a determinant of folic acid use peri-conceptionally; non-medical card holders are relatively affluent and better educated compared with those who have medical cards. Although GPs, the media and family friends were the main sources of knowledge and advice on folic acid overall, medical card holders tended to use the GP as a source of information and advice more than non-medical card holders. GPs see most of their patients at least one or more times per year 20;21 and are therefore in an ideal position, along with other primary care staff, to provide this advice. The poor response to health department recommendations on folic acid has been the main reason for the introduction of food fortification policies in many countries. Notwithstanding this, studies in a number of countries 17;22;23 have shown that improvements in both knowledge and peri-conceptional uptake have occurred since recommendations were originally issued in 1992-1993. Promoting peri-conceptional use of folic acid suggests behavioural change, considering previously perceived advice that intake of any drug in pregnancy, whether medicinal or social, could be harmful. The sub-optimal outcome of folic acid promotion campaigns to date demonstrates that behavioural change takes time, usually years and involves a complex interaction of knowledge, beliefs and attitudes. 24 Periconceptional uptake of folic acid may have been better than it is at present, if a greater effort was made in understanding women's beliefs and attitudes on folic acid.
In conclusion, many women of child-bearing age have heard of folic acid but few take it peri-conceptionally. Planning of pregnancy is one of a number of determinants of periconceptional folic acid use. Advice and socio-economic standing are also independent predictors. Although women may associate folic acid with pregnancy, many have not been advised to take it before conception or are not aware that they should do so. Regardless of the food fortification issue, there is great scope for improvement in peri-conceptional folic acid uptake among women through a more focused approach by health authorities and health professionals, emphasizing the importance of folic acid peri-conceptionally.
